Curcumin, the major phenolic compound in the spice turmeric, exhibits numerous biological effects, including lowering plasma cholesterol and preventing diet-induced hypercholesterolemia. The mechanisms underlying the hypocholesterolemic effect of curcumin are not fully understood. In this regard, intestinal Niemann-Pick C1-like 1 (NPC1L1) cholesterol transporter, the molecular target of intestinal cholesterol absorption inhibitor ezetimibe, plays an essential role in the maintenance of cholesterol homeostasis. The current studies were designed to investigate the effect of curcumin on NPC1L1 function, expression, and promoter activity in intestinal Caco-2 monolayers. NPC1L1 function was evaluated by the measurement of ezetimibe-sensitive [ 3 H]cholesterol esterification. Relative abundance of NPC1L1 mRNA and protein was evaluated by real-time PCR and Western blotting, respectively. Luciferase assays were used to measure NPC1L1 promoter activity. Our results showed that curcumin significantly inhibited ezetimibe-sensitive cholesterol esterification in a dose-dependent manner with a maximum decrease (by 52% compared with control) occurring at 50 M concentration. Curcumin treatment of Caco-2 monolayers also significantly decreased NPC1L1 mRNA and protein expression. Similarly, the promoter activity of the NPC1L1 gene was inhibited significantly (55%) by 50 M curcumin. The decrease in NPC1L1 promoter activity by curcumin was associated with a reduction in the expression and the DNA-binding activity of the sterol response element-binding protein 2 (SREBP2) transcription factor. Furthermore, the overexpression of active SREBP2 protected NPC1L1 from the inhibitory effect of curcumin. Our studies demonstrate that curcumin directly modulates intestinal NPC1L1 expression via transcriptional regulation and the involvement of SREBP2 transcription factor.
THE NIEMANN PICK TYPE C1-LIKE 1 (NPC1L1) transporter is responsible for intestinal cholesterol absorption and is the molecular target for ezetimibe (3, 18) , the recently discovered cholesterol-lowering drug (4, 14) . NPC1L1 protein is predominantly expressed in the liver and the small intestine where it has been localized to the canalicular membrane of the hepatocytes and the brush-border membrane of intestinal epithelial cells (6) . NPC1L1 shares high homology with the intracellular cholesterol transporter NPC1 (the protein defective in NiemenPick type C1 cholesterol storage disorder) and contains a sterol-sensing domain common in proteins involved in cholesterol homeostasis (6) . Studies in knockout animals demonstrated a significant inhibition in intestinal cholesterol absorption in mice lacking the expression of NPC1L1 indicating its essential role in cholesterol absorption and the processes of cholesterol homeostasis (3, 13) . Recent studies have shown the increase in NPC1L1 expression in hypercholesterolemia associated with diseases such as diabetes mellitus (24, 25) . Moreover, NPC1L1 inhibition or deficiency was shown to protect against diet-induced hypercholesterolemia and hepatic steatosis (13, 15) . Despite the current advances and the use of NPC1L1 inhibitor in the treatment of hypercholesterolemia, lowering plasma cholesterol to levels dictated by stringent guidelines in diseases such as diabetes mellitus remains a challenge (35, 36) . Therefore, immense interest has been generated to investigate the molecular mechanisms involved in the regulation of NPC1L1 and cholesterol absorption to unravel potential targets for better treatment of hypercholesterolemia.
Several cellular mechanisms have been shown to be involved in altering the intestinal expression of NPC1L1. For example, we have recently shown that the sterol response element-binding protein (SREBP) 2 induces the basal activity of NPC1L1 promoter and mediates the modulation of NPC1L1 expression by cholesterol (1) . Also, the stimulation of the peroxisome proliferator activator receptor PPAR␣ by fenofibrate, the drug used to lower plasma triglycerides, has been shown to cause a reduction in NPC1L1 (34) . Furthermore, recent reports demonstrated the potential inhibitory roles for beneficial dietary supplements such as diosgenin and curcumin in the inhibition of cholesterol absorption and NPC1L1 function and expression (16, 32) . However, the mechanisms involved in NPC1L1 modulation by these dietary supplements such as curcumin are not fully understood.
Dietary curcumin, the major component of the spices turmeric and curry, has been long known to reduce plasma cholesterol, to protect against hypercholesterolemia induced by cholesterol-enriched diet, and to decrease high plasma cholesterol associated with diabetes mellitus (5, 27) . Also, curcumin was shown to inhibit the development of atherosclerotic lesions in a apolipoprotein E/LDLR double-knockout mouse model of atherosclerosis (26) . Despite these reported effects, the systemic bioavailability of curcumin has been shown to be relatively low because of generally poor absorption (31) . Therefore, it is suggested that the gastrointestinal tract is a major site where curcumin mediates its effects on biological processes in the body, including lowering plasma cholesterol. Indeed, previous studies have suggested a decrease in intestinal cholesterol absorption by curcumin (28) . However, the molecular mechanisms via which curcumin directly influences cholesterol absorption are not known. Our data utilizing human intestinal Caco-2 monolayers as a model for the intestinal epithelium demonstrated that curcumin significantly reduced ezetimibesensitive cholesterol esterification in Caco-2 cells concomitant with a decrease in NPC1L1 mRNA and protein expression. NPC1L1 promoter activity was also reduced by curcumin, indicating transcriptional modulation. Curcumin-induced reduction of NPC1L1 promoter activity appears to be mediated by the SREBP2 transcription factor. Our findings provide novel insights into the molecular mechanisms by which a beneficial dietary compound such as curcumin lowers plasma cholesterol.
MATERIALS AND METHODS
Cell culture and materials. Caco-2 cells were obtained from ATCC (Manassas, VA) and were grown routinely in T-75-cm 2 plastic flasks at 37°C in a 5% CO2-95% air environment. The culture medium consisted of minimum essential medium, 20% FBS, 100 IU/ml penicillin, and 100 g/ml streptomycin. Cells from passages between 25 and 50 were plated in six-well Falcon plates (treated by vacuum gas plasma; Becton-Dickinson, Franklin Lakes, NJ) at a density of 2 ϫ 10 4 cells/cm 2 and were fed with fresh incubation media every alternate day. Confluent monolayers were then used for the transport experiments at day 10 postplating. Curcumin was obtained from Sigma (St. Louis, MO). Ezetimibe was a generous gift from ScheringPlough (Kenilworth, NJ (8) . An aliquot was used to measure the total radioactivity and normalized to the amount of protein in the sample to represent total cholesterol uptake. Lipids were extracted by the methods of Bligh and Dyer (7) and then were spotted on a silica plate of thin-layer chromatography to separate free cholesterol from cholesteryl esters using hexane-ethylacetate (70:30, vol/vol). The bands for cholesterol and cholesteryl ester were localized by authentic standards and then scraped, and the associated radioactivity was counted. The ratio between the counts of cholesteryl ester to the counts of free cholesterol from each sample was calculated as a measure for the rate of cholesterol esterification.
RNA extraction and real-time RT-PCR analysis. Total RNA was prepared from Caco-2 cells using an RNeasy Mini Kit (Qiagen) according to the manufacturer's instructions. Equal amounts of RNA from both treated and control samples were reverse transcribed and amplified in one step reaction using a Brilliant SYBR Green QRT-PCR Master Mix Kit (Stratagene). Real-time PCR was performed using Mx3000 (Stratagene) with gene-specific primers as previously described (1) . Primers for human NPC1L1 are as follows: sense primer, 5=-TATCTTCCCTGGTTCCTGAACGAC-3=; antisense primer, 5=-CCGCAGAGCTTCTGTGTAATCC-3=. Actin was amplified as an internal control using gene-specific primers (sense primer, 5=-CATGTTT-GAGACCTTCAACAC-3=; antisense primer, 5=-CCAGGAAG-GAAGGCTGGAA-3=). Human SREBP2 mRNA was amplified using the following primers: 5=-CCCTGGGAGACATCGACGA-3= and 5=-CGTTGCACTGAAGGGTCCA-3=.
Western blotting. Total protein was extracted by suspending the cell pellet in a cell lysis buffer containing 50 mM Tris·HCl (pH 7.4), 150 mM NaCl, 1% Triton X-100, 0.1% SDS, and 1 mM EDTA supplemented with protease inhibitor cocktail from Roche (Indianapolis, IN). The Bradford (8) assay was used to determine the protein concentration. Protein (100 g) from both control and treated samples was subjected to 6% SDS-PAGE. The resolved proteins in the gel were transferred to a nitrocellulose membrane electrophoretically. The membrane was incubated first with anti-NPC1L1 antibody (1:250) from Santa Cruz (Santa Cruz, CA) or anti-actin antibodies (Sigma) and then with goat anti-rabbit secondary antibody (1:2,000) conjugated with horseradish peroxidase followed by ECL detection from Bio-Rad (Hercules, CA).
Transient transfection and luciferase assay. Transient transfection and luciferase assay were performed as previously described by us (1). Briefly, Caco-2 cells (2 ϫ 10 5 ) were seeded into 24-well plates and cotransfected while still in suspension with one of the human NPC1L1 promoter-luciferase constructs and pCMV␤, ␤-galactosidase mammalian expression vector (BD Biosciences Clontech, Palo Alto, CA), using FuGENE reagent from Roche. The latter plasmid served as an internal control for transfection efficiency. A total of 3 g DNA/well, at a ratio of 5:1 for experimental vs. pCMV␤, was used for each transfection. In some experiments, Caco-2 cells were transfected using the Amaxa Nucleofector System (Amaxa) according to the manufacturer's instructions. Briefly, ϳ2 ϫ 10 6 cells were harvested and then were electroporated in 100 l of solution T (supplied by Amaxa) along with 8 g of NPC1L1 promoter construct, 2 g of pCMV␤, and various amounts of mammalian expression vector for SREBP2 that was obtained from ATCC. In some samples, cells were cotransfected with mammalian expression vector for c-fos transcription factor (a generous gift from Dr. Nancy Colburn; NCI, Frederick, MD). The cells were then transferred to full media and plated on 8 wells of a 24-well plate. After 24 h, cells were washed with PBS and lysed using a kit from Promega (Madison, WI). The activities of both firefly luciferase and ␤-galactosidase were measured by luminometer according to the manufacturer's instructions by using kits from Promega and Clontech (Mountain View, CA), respectively. The promoter activity was expressed as a ratio of luciferase to ␤-galactosidase activity in each sample.
Nuclear protein extraction and gel shift assay. Nuclear extracts from Caco-2 cells were prepared using NE-PER Nuclear and Cytoplasmic Extraction Reagents from Pierce (Rockford, IL) according to the manufacturer's instructions. The sequence of the double-stranded oligo used as a probe for the gel shift assay was designed as previously described by us (5=-TCGAGTCATCGAAGGGGAGGAG-GCTGCCTTAAT-3=). Gel shift assay was performed using a DIG gel shift kit from Roche according to the manufacturer's instructions. The double-stranded oligonucleotide was end labeled with digoxigenin-11, and binding reactions were carried out using 15 g of nuclear extract. DNA-protein complexes were separated by electrophoresis in a nondenaturing 6% polyacrylamide gel at 4°C. The complexes were then electrotransferred onto a positively charged nylon membrane followed by detection with anti-digoxigenin antibody.
Statistical analysis. Results are expressed as means Ϯ SE. Student's t-test was used for statistical analysis. A P value of 0.05 or less was considered statistically significant.
RESULTS

Ezetimibe-sensitive cholesterol uptake and esterification in
Caco-2 cells. NPC1L1 has been shown to sense cholesterol in the brush-border membrane and then shuttle the absorbed cholesterol to the endoplasmic reticulum (ER) for esterification and packaging into chylomicrons to complete the absorption process (12, 17, 19, 38) . Hence, NPC1L1 activity may be assessed by measuring the amount of total cholesterol uptake or by determining the rate of cholesterol esterification, since this represents the delivery of cholesterol by NPC1L1 to the ER. We investigated the effects of ezetimibe on both cholesterol uptake and esterification in human intestinal Caco-2 monolayers. As shown in Fig. 1A , cholesterol uptake was linear as a function of time up to 2 h and was significantly but modesty inhibited (ϳ20%) by 50 M of ezetimibe. In contrast, ezetimibe significantly reduced cholesterol esterification by ϳ90% at all the time points examined (Fig. 1B) . These data clearly indicate that ezetimibe is a more potent inhibitor of cholesterol esterification compared with cholesterol uptake in human intestinal Caco-2 cells.
Effect of curcumin on cholesterol uptake and esterification. To assess the effects of curcumin on NPC1L1 function, we next examined its effects on cholesterol uptake and esterification in Caco-2 cells. As shown in Fig. 2A , ezetimibe-sensitive cholesterol uptake was moderately inhibited by ϳ20% in response to 48 h incubation with 50 M curcumin. However, incubation with 50 M curcumin significantly reduced the ezetimibe-sensitive cholesterol esterification in a time-dependent manner with significantly higher inhibition at 48 h (Fig.  2B) . Also, 48 h incubation with curcumin showed a concentration-dependent decrease in the rate of cholesterol esterification (Fig. 2C) . These results show that the effect of curcumin on the ezetimibe-sensitive cholesterol esterification is more pronounced compared with its effect on ezetimibe-sensitive cholesterol uptake.
Curcumin reduces NPC1L1 expression. We next investigated the effect of curcumin on the expression of NPC1L1 expression in Caco-2 cells. As shown in Fig. 3A (Fig. 3B) . The results showed that, corresponding to the decrease in NPC1L1 function, NPC1L1 mRNA and protein expression are decreased by curcumin in intestinal epithelial cells.
NPC1L1 promoter activity is reduced by curcumin. Because curcumin decreased NPC1L1 mRNA expression, we then investigated whether the reduction was mediated via transcriptional regulation. We have previously cloned promoter fragments of human NPC1L1 gene and analyzed their activities in Caco-2 cells (1). We first investigated the influence of curcumin on the activity of NPC1L1 promoter flanking the region between Ϫ1,741/ϩ56 in the NPC1L1 gene (ϩ1 represents the transcription initiation site). Caco-2 cells were transiently transfected with the promoter construct and were then treated for 24 h with different concentrations of curcumin (5, 20, and 50 M), and the NPC1L1 promoter activity was determined by the firefly luciferase assay and the measurement of ␤-galactosidase to normalize for the transfection efficiency. As shown in Fig. 4 , the NPC1L1 promoter activity was decreased significantly by curcumin in a concentration-dependent manner with a maximal inhibition (ϳ55%) occurring at 50 M concentration. These results show that curcumin decreases NPC1L1 expression via the modulation of the promoter activity of the NPC1L1 gene.
Mapping of curcumin response elements on the NPC1L1 promoter. We next aimed to identify the curcumin response elements mediating the inhibitory effect of curcumin on NPC1L1 promoter activity. Caco-2 cells were transiently transfected with various constructs representing progressive 5=-deletions in the NPC1L1 promoter. Cells were then treated with curcumin (50 M), and the promoter activity was measured by the luciferase assay. As shown in Fig. 5 , curcumin treatment decreased the activity of the three promoter constructs, indicating that the cis-elements mediating the inhibition by curcumin are located in the shortest fragment flanking the region between Ϫ291 and ϩ56 of the NPC1L1 promoter.
SREBP2 protects against the inhibitory effects of curcumin on NPC1L1 promoter activity. Previous studies from our laboratory showed that the Ϫ291/ϩ56 region of the NPC1L1 gene harbors a binding site for the SREBP2 that is essential for the basal activity of the NPC1L1 promoter as well as the modulation by cholesterol (1) . Previous studies have shown that curcumin inhibits SREBP2 expression (22) . Therefore, we sought to determine whether the modulation of SREBP2 expression is involved in the inhibition of NPC1L1 promoter activity by curcumin. First, we examined changes in SREBP2 mRNA expression by curcumin in Caco-2 cells. As shown in Fig. 6A , treatment with curcumin significantly decreased SREBP2 mRNA expression in a dose-dependent manner. Furthermore, Fig. 6B shows that the DNA-binding activity of SREBP2 to the sterol-binding cis element of the NPC1L1 promoter is also decreased by curcumin treatment as judged by the gel shift assay analysis. We next examined the effect of curcumin on NPC1L1 promoter activity in the presence of constitutively active SREBP2. Previous studies from our laboratory have shown that NPC1L1 promoter activity is stimulated by the overexpression of active SREBP2 (1). Similarly, Fig. 2 . Effects of curcumin on cholesterol uptake and esterification. A: Caco-2 cells were incubated for 48 h with 50 M of curcumin, and ezetimibe-sensitive cholesterol uptake was then measured as described in the legend for Fig. 1 . B: Caco-2 monolayers were incubated with 50 M curcumin for 24 or 48 h, and then ezetimibe-sensitive cholesterol esterification was assessed as described in the legend for Fig. 1 . In C, cholesterol esterifiaction was measured after 48 h incubation with different concentrations of curcumin. Data presented are %control and are the mean Ϯ SE of 6 -8 values obtained from at least 3 separate occasions. *P Ͻ 0.05 or less compared with control. Fig. 3 . Niemann-Pick C1-like 1 (NPC1L1) mRNA and protein expression is reduced by curcumin. A: Caco-2 cells were incubated for 24 or 48 h with 50 M of curcumin, and total RNA was extracted. The relative expression of NPC1L1 mRNA normalized to actin mRNA was assessed by real-time RT-PCR. Data are presented as %control and represent the mean Ϯ SE of 6 -8 values obtained from at least 3 separate occasions. *P Ͻ 0.05 or less compared with control. B: Caco-2 monolayers were incubated with 50 M curcumin for 48 h, and proteins were then extracted. Equal amounts of protein were separated on a 6% SDS-PAGE and electrotransferred to nitrocellulose membranes. Blots were then probed with anti-NPC1L1 or anti-actin antibodies, and bands were visualized as described in MATERIALS AND METHODS. A representative of 3 different experiments is shown. our current studies also showed an increase in the basal activity of NPC1L1 promoter by the overexpression of active SREBP2 transcription factor (8.2 Ϯ 0.5-and 14.2 Ϯ 0.7-fold increase by the cotransfection with 1 and 5 g of SREBP2 expression vector, respectively). As depicted in Fig. 7A , increasing amounts of active SREBP2 overexpressed in Caco-2 cells reduced the curcumin-induced inhibition of NPC1L1 promoter activity. The protection against curcumin was specific, since the overexpression of unrelated transcription factor (c-fos) did not block the inhibitory effect of curcumin on NPC1L1 promoter activity (Fig. 7B) . These data strongly suggest that curcumin modulates NPC1L1 expression by decreasing SREBP2 in intestinal Caco-2 cells.
DISCUSSION
The inhibition of intestinal cholesterol absorption efficiently lowers the level of plasma low density lipoprotein cholesterol (11, 35) . Targeting the function of intestinal NPC1L1 by the recently discovered drug ezetimibe has been shown to be useful as a treatment for hypercholesterolemia (11) . Current studies explored the regulatory mechanisms via which beneficial dietary supplement such as curcumin decreases NPC1L1 function and expression to unravel additional potential targets for the treatment of a high level of cholesterol. Our findings show that NPC1L1 function, expression, and promoter activity are reduced significantly by curcumin. The effect of curcumin on NPC1L1 promoter activity is associated with reduced expression and binding activity of the SREBP2. We have also shown that the overexpression of constitutively active SREBP2 blocked the inhibitory effects of curcumin, indicating that the inhibitory effect of curcumin is mediated via alterations in SREBP2 transcription factor.
Intestinal absorption of cholesterol is first initiated by its incorporation into the apical membrane of epithelial cells (35) . Cholesterol is then shuttled to the ER for esterification by the acyl-CoA cholesterolacyltransferase and is then packaged into chylomicrons that exit the enterocytes to complete the absorption process (35) . A number of studies have shown a significant (Ͼ50%) inhibition of total cellular cholesterol uptake by ezetimiibe in several cell culture models, suggesting that NPC1L1 mediates the cellular uptake of free cholesterol into the cell (9, 12, 37, 38) . Our results, however, showed only modest (ϳ20%) inhibition of total cholesterol uptake into intestinal Caco-2 cells. The discrepancy between our results and the findings of others, with respect to the magnitude of ezetimibe inhibition of cholesterol uptake, might be contributed to the use of different cell types (hepatic vs. intestinal) (9, 17, 38) or to the difference between investigating the endogenously expressed NPC1L1 in Caco-2 cells vs. exogenously expressed NPC1L1 (17, 37) . In contrast, our data showed that ezetimibe remarkably inhibited the rate of cholesterol esterification similar to those previously reported (17) . Because ezetimibe specifically inhibits NPC1L1 but not ACAT2 (10, 17, 29) , it is, therefore, conceivable to conclude that measuring ezetimibe-sensitive cholesterol esterification rather than measuring total cholesterol uptake represents a valid method to assess NPC1L1 activity. This conclusion is consistent with previous studies of Field et al. (17) in Caco-2 cells and is completely in agreement with recent findings demonstrating that NPC1L1 is indeed essential for microtubule-dependent shuttling of cholesterol from the apical plasma membrane.
Because NPC1L1 plays a pivotal role in mediating intestinal cholesterol absorption (6), we argued that a beneficial dietary supplement such as curcumin may directly influence its function. In this regard, curcumin and its derivatives are the major phenolic compounds found in curcuma plant species and are the main components of turmeric and curry spices (20) . Curcumin has been shown to exhibit a variety of biological effects, including anti-diabetic, anti-inflammatory, and anti-cancer properties (20, 27) . Curcumin has been shown to lower total plasma cholesterol and to prevent diet-induced hypercholesterolemia as well as high plasma cholesterol associated with diabetes mellitus (5, 27) . The diversity in its biological actions arises from the divergent molecular effects of curcumin at the cellular level, including modulation of transcription factors (30) . Because curcumin is poorly absorbed from the intestinal lumen (31), a direct modulation of intestinal epithelial cells by curcumin may be important for eliciting its beneficial properties. Previous studies have shown that curcumin feeding increased cholesterol excretion in the stool, suggesting a decrease in intestinal cholesterol absorption (28) . Our findings clearly show the direct effect of curcumin on cholesterol handling in intestinal epithelial cells. Interestingly, incubation with 50 M of curcumin for 48 h resulted in a remarkable decrease in the ezetimibe-sensitive rate of cholesterol esterification. The dose and duration of curcumin treatment are compatible with previous studies in various cell culture models (27, 39) . This effect of curcumin on cholesterol esterification was concomitant with a decrease in NPC1L1 mRNA and protein expression in intestinal Caco-2 cells. Interestingly, curcumin caused a modest reduction (ϳ20%) in ezetimibesensitive cholesterol uptake, albeit NPC1L1 expression was reduced by Ͼ50%. These findings confirm the notion reported by others that NPC1L1, at least in ileal brush-border membranes, may not be essential for the initial incorporation of cholesterol in the plasma membrane, but it mediates intracellular cholesterol trafficking to the ER (17, 23) .
The decrease in NPC1L1 expression by curcumin may result from a modulation of gene transcription. Our data showed that the promoter activity of the NPC1L1 gene is significantly inhibited to the same extent as the decrease in the mRNA expression by curcumin, suggesting the involvement of transcriptional regulation. Our data further mapped the curcumin-response elements on the NPC1L1 gene to the fragment flanking the region between Ϫ291/ϩ56 bp of the NPC1L1 gene. We have previously shown that this region of the NPC1L1 gene harbors a sterol response element (SRE) that binds to the SREBP2 transcription factor and mediates the modulation of NPC1L1 promoter activity by cholesterol. Recent studies have shown that curcumin effects could be mediated via SREBP2 transcription factor (22) . Our results clearly showed a decrease in SREBP2 expression by curcumin in Caco-2 cells associated with a reduction in its DNA-binding activity to the SRE of the NPC1L1 promoter as judged by the gel shift assay. The fact that the inhibitory effect of curcumin was abrogated by overexpressing SREBP2 strongly indicates the involvement of Fig. 7 . Active SREBP2 abrogates the inhibition of NPC1L1 promoter activity by curcumin. Caco-2 cells were transiently cotransfected by electroporation (Amaxa) with human NPC1L1 promoter along with different amounts of empty vector (EV) or mammalian expression vector for active SREBP2 (A) or mammalian expression vector for c-fos (B) with pCMV␤ for ␤-galactosidase to normalize for the transfection efficiency. Cells were then treated with 50 M curcumin for 24 h and harvested for firefly luciferase and ␤-glactosidase assays to assess the promoter activity. Results are shown as %control and represent the mean Ϯ SE of 6 -9 determinations performed on 3 separate occasions. *P Ͻ 0.05 or less compared with respective control. **P Ͻ 0.05 or less compared with empty vector. SREBP2 in mediating the inhibition of NPC1L1 function and expression by curcumin.
During the preparation of the current manuscript, Feng et al. (16) published a report showing the inhibition of NPC1L1 expression by curcumin in Caco-2 cells. Our data further confirm the inhibitory effect of curcumin and provide novel insights on the molecular mechanisms underlying the decrease of NPC1L1-mediated cholesterol absorption by curcumin. In this regard, previous studies from our laboratories and others have shown that SREBP2 transcription factor modulates the expression of intestinal NPC1L1 cholesterol transporter and intestinal apical sodium-dependent bile acid transporter in the same manner in response to alterations in the level of cholesterol (1, 2, 21, 33) . Our current studies further establish the essential role of the SREBP2 in mediating the inhibition of intestinal cholesterol absorption by the beneficial dietary supplement curcumin. These novel findings not only unravel the molecular mechanisms involved in the cholesterol-lowering effect of curcumin but also reveal an additional important role for the intestinal SREBP2 pathway in modulating cholesterol balance in the body. It may be interesting in future studies to further scrutinize the roles of intestinal SREBP2 in other regulatory pathways in the intestine and to determine its contribution to the maintenance of cholesterol homeostasis in the body. 
